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When critically ill patients with life-threatening conditions need urgent, expensive, life-sustaining care, admission and triage decision-making may be extremely challenging as critical care practitioners strive to balance these high-stakes, high-stress, time-sensitive decisions against a limited resource. In an ideal situation, all patients likely to benefit in respect of morbidity or mortality from their admission into an intensive care unit (ICU) should be admitted. As available resources are invariably outstripped by large demands, rationing of these resources and triaging of patients has to occur. [1] A difficult balance has to be achieved between undertriage, where patients likely to substantially benefit from ICU admission are not afforded this opportunity, leading to adverse outcomes, and overtriage, where patients who are unlikely to benefit from intensive care are admitted, resulting in an inappropriate utilisation of resources. [1] Rising healthcare costs in a low-to middle-income country such as South Africa (SA) have necessitated a shift in spending towards primary and preventive care at the expense of more specialised services such as critical care. [2] The escalating demand for critical care outstrips the available resources for the provision of such care. In SA, only 23% of public hospitals have ICUs, with ICU beds only accounting for 1 -2% of all acute care beds. [3] In KwaZulu-Natal (KZN) Province, the ICU bed-to-population ratio is 1:32 000. [3] Both the proportion of beds and the ratio to population are markedly substandard in comparison with high-income countries. [3] [4] [5] Choosing the most appropriate patients for such limited resources is therefore vital.
There are limited SA data available regarding the pattern of patient referrals to ICUs, refusal rates, and the factors impacting on the decision to accept or refuse a patient admission to an ICU. A dated audit revealed an ICU refusal rate of 47%, with 21% of patients refused admission because the ward was full, 18% because treatment was deemed to be futile, and 8% because the duty consultant was of the opinion that intensive care was inappropriate and the patient could be treated safely in a general ward. [6] A subsequent audit showed ICU refusal rates of 38% and 22% for two hospitals, reporting that 55% and 89% of refusals, respectively, were because no bed was available. [7] A more recent study showed a refusal rate of 28%, with 53.6% of these patients considered too well and 46.4% too severely ill to benefit. [8] Various factors contributing to triage decisions have been identified in the literature. One classification suggests that such factors may be viewed as patient, physician and contextual. [9] Contextual factors include ICU characteristics such as current bed availability, appropriate equipment and nursing expertise. Patient factors include patient characteristics (such as functional capacity) and comorbidities, and characteristics of the acute illness in respect of severity, reversibility, response to therapy and predicted quality of life after ICU discharge. Physician factors focus on the characteristics of the person making the decision and may include experience, personality, mood and biases. The factors impacting on the decision to admit or refuse a patient to an ICU have not been described in the SA context.

Objectives
To identify and describe the factors that influence ICU triage decision-making for patients referred to a tertiary facility for intensive care.
Methods
The study was conducted in the 12-bed general ICU at King Edward VIII Hospital, an 800-bed tertiary public facility in KZN, SA. The intensivist-led unit is closed and usually has a 1:1 nurse-to-patient ratio. All referrals are reviewed by the critical care team with the final decision on admission made by the on-call consultant. Intrahospital referrals are usually physically assessed by a member of the ICU team. Referrals from outside the hospital are usually via a telephonic consultation. Patients referred to the ICU for whom decisions are not immediately made are marked as 'pending review' , awaiting further information and/ or on-site management before the definitive admission/refusal decision.
A retrospective review of recorded data from January 2014 to December 2017 was conducted for all referrals to the unit. Referrals are routinely recorded on pro forma referral forms that are manually stored in the unit and subsequently captured onto an Excel version 16.16.11 spreadsheet (Microsoft, USA), which served as the data source. The pro forma captures a panel of clinical and physiological parameters of the patient being referred as well as administrative data on the referring doctor and unit. After ethics approval (University of KwaZulu-Natal Biomedical Research Ethics Committee ref. no. BE 291/17) and institutional permission, a process of data verification was conducted after which data were extracted in the following fields: admission date, patient age, patient sex, race, referring hospital, referring discipline, primary diagnosis (medical, surgical or obstetrics and gynaecology), source of sepsis, premorbid functional status, HIV status, comorbidities, outcome of the consult, reasons for refusal, outcomes of patients refused, outcomes of accepted consults, reasons for withdrawals, and readmissions. Options for reasons for refusal were one of three: 'no bed' (i.e. unit full but the patient would have been accepted had there been a bed); 'too well' (where the patient was deemed too well and the bed was not needed as the patient could be managed effectively outside the ICU); and 'too sick' (where benefit was deemed to be minimal, i.e. triage, or absent, i.e. futile). Race is not routinely recorded as part of the referral and was inferred from patient names.
Data were collected retrospectively and, with no interventions instituted, reflected unit practice at that time. Data were then transferred to SPSS Statistics, version 25.0 (IBM, USA), for analysis. All referrals with an outcome of accepted or refused were included in the analysis, even if all data fields were not completed for the referral. Where missing data fields were encountered, these fields were excluded from the analysis of that parameter with the completed data fields forming the total.
Categorical variables were described as percentages and compared using the χ 2 test or Fisher's exact test, where appropriate. The Bonferroni correction was applied where appropriate. Continuous data were described using means and standard deviations when normally distributed and medians and interquartile ranges (IQRs) when the distribution was non-Gaussian. These data were compared using the independentsamples t-test or the Mann-Whitney U-test, respectively. Factors identified as significant on univariate analysis were then included in a multivariable analysis using binary logistic regression to identify significant independent factors. Only variables that were common to the entire cohort were included in the multivariable analysis (e.g. age, comorbidities), with variables only applicable to certain cohorts being exclu ded (e.g. primary medical diagnosis). Significance was set at p<0.05.
Results
A total of 4 469 referrals were received over the 48-month period studied. Of these, 507 (11.3%) were withdrawn before a final decision of acceptance or refusal and 94 (2.1%) had an unknown out come, leaving 3 868 referrals where an acceptance/ refusal decision was made as our study cohort ( Fig. 1 ). Of these patients, 51.8% were female (unknown n=8). The median age of the study cohort was 38 years (range 1 -103, IQR 27 -56) for patients whose age was documented (unknown n=61). Children aged <12 years constituted 1.0% (n=38) of the referrals. Of the referred patients for whom an assumed race was noted, 73.8% were black African, 15.5% Indian and 10.7% white/ mixed race (unknown n=71). A complete distribution of data is reflected in Table 1 . 
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Intrahospital referrals accounted for 42.9% (n=1 657) of the patients. Of patients referred from outside the hospital, the majority were from regional hospitals (57.9%, n=1 168). For the purposes of analysis, clinics were grouped with district, and central was grouped with tertiary. The monthly and annual distributions are reflected in Table 1 , with statistically significant different acceptance rates for May 
and November. The primary referring discipline was medicine in 54.3% of cases, surgery in 34.5% and obstetrics and gynaecology in 11%. Seven cases were not classified. The primary disease was classified as trauma related in 11.7% of cases, sepsis related in 34.5% and non-communicable diseases in 53.2%. The primary diagnosis in each of the three referring disciplines, as well as the sources of sepsis, are set out in Table 2 .
According to the referring doctor's evaluation, premorbid functional status was classified as good (52.8%), poor (11.0%) or unknown to the referring doctor (36.2%). HIV status was documented as positive (26.2%), negative (13.8%), and unknown (60.0%), with 65.4% of positive patients on antiretroviral therapy (ART). Comorbidities, noted per organ/system, are set out in Table 3 . 
The outcomes of the referrals are reflected in Fig. 1, with (Tables 1 -3) . Multivariable analysis identified age, referring discipline as medicine, poor or unknown premorbid functioning, and comorbidities of HIV, malignancy and cardiac failure as significant factors for the refusal of admission of patients to the ICU. Referrals were significantly more likely to be accepted from private institutions, and if the comorbidity was asthma or psychiatric disease. Details are reflected in Table 4 . The Hosmer and Lemeshow test of goodness of fit had a p-value=0.555, with Nagelkerke R 2 =0.191.
Discussion
As a hierarchical health system exists in KZN, with patients referred up the chain from a clinic to a district hospital, and thence to regional, tertiary and central hospitals, the mean of 93.1 referrals per month that were received during the study period may well not reflect the burden of critical care diseases in the province. With the shortage of ICU beds in the province well known, triage decisions are often made earlier, before patients are referred to an ICU. Most of the referrals came from within the hospital. The 0.7% of all referrals that came from other tertiary and central hospitals may reflect the burden on these hospitals, which have functional ICUs. The referrals from district and other regional hospitals are different, as many of these facilities do not have functional ICUs. The lower mean age in comparison with high-income countries may reflect a different disease profile and life expectancy. [4] Table 5 compares referrals in the present study with those in previous studies conducted in KZN. Our refusal rate of 45% is high in comparison with rates of other published SA data. These studies were conducted at different times and may reflect a changing situation in the health service. The rate of withdrawn referrals (11.3%) may be deemed high. The high withdrawal rate may indicate too early or inappropriate referrals where the patients are actually too well, with the consult subsequently withdrawn, or too late or inappropriate referrals where the patients die before a definitive decision. For more appropriate referral processes and decisions to occur, there is a need for a narrowing of the gap between teams referring patients and the ICU team accepting patients with regard to resources, capabilities and expectations of each.
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The 'too sick' group of patients constituted 25.5% of all referred patients. It represents a high proportion, but may in part be explained by the inclusion in this group of both patients for whom ICU admission was deemed futile (non-beneficial) and patients who would derive minimal benefit and were therefore triaged. In resource-constrained environments such as ours, the benefit to be derived needs to be significant in order to tip the balance of triage decisions towards acceptance rather than refusal. Consequently, patients deemed 'too sick' in such environments may well have been considered appropriate and accepted in better-resourced settings. The line defining the 'too sick' is therefore resource dependent.
The issue of race in general medical decision-making remains contentious, but has not been explored in ICU admission decisions. [10] Race is not recorded on our referral forms. We nevertheless attempted to evaluate race as a factor in this study by ascribing race status according to patient names. This approach has limitations, but in an environment such as ours, where there is usually a distinct association between ethnic group and name, we felt that it was reasonable to take this approach. Although we were not able to validate the veracity of these data, no association between race and admission decisions was shown.
In our analysis, age was a significant factor for admission/refusal decisions. However, the evidence for age as a factor in these decisions is not conclusive in the literature, with some studies showing an association [11] [12] [13] [14] [15] and others showing no association. [16] [17] [18] [19] Some authors have suggested that age alone should not be used as a factor when considering admission. [20] The physiological age of a patient, or an assessment of frailty, may be more important than chronological age. [21] Even though age was considered as a factor in admission decisions in another study, 95.1% of physicians indicated that a definitive age criterion precluding ICU admission should not be instituted. [22] There is no obvious explanation for the lower likelihood of refusing patients admission in May and November over the 48 months, as there is no correlation with the normal seasonal variation of patient illness.
Refusal of admission was less likely if the patient was from within the hospital, as we would have been the first point of referral and these patients were assessed by the ICU team on site. This bias towards in-hospital patients is supported by the work of Garrouste-Orgeas et al., [14] who identified triage at the hospital and triage by a senior intensivist as being significant for the admission/refusal decision. The lower likelihood of refusing patients from district hospitals may be explained by these hospitals not having their own ICUs and therefore needing to consult up the referral chain. Such referrals may be viewed sympathetically and expedited quickly, as these hospitals have limited resources and expertise. Our higher likelihood of accepting patients from the private sector relates to reducing the financial burden on patients' families, as these patients are invariably referred to the public sector once their medical insurance funds have been exhausted.
In our study, patients from internal medicine were two times more likely to be refused in comparison with surgical patients. Historically, the unit was primarily a surgical ICU, a bias that may be retained. Further, there may be a perception of better outcomes in surgical patients, in whom the pathology may be considered reversible. The negative profile of our medical patient referral population in respect of high rates of HIV, pulmonary tuberculosis (PTB) and other comorbidities may also have contributed to this finding.
The strongest predictor of refusals in our study was poor premorbid functioning of patients, which increased the likelihood more than three-fold. The impact of premorbid functioning is strongly supported by other studies, where baseline function was considered to be a good index of prognosis of ICU survival. [13, 14, 23, 24] Unknown premorbid functioning was also significantly more likely to lead to refusal in comparison with good premorbid functioning. There is no obvious explanation for this finding. Possible reasons may include incomplete disclosure of a patient's poor premorbid function by the referring doctor as 'unknown' so as to increase the chances of acceptance, and inability to determine premorbid function, indirectly reflecting the severity of illness of the patient (e.g. unconscious patient) or the social/family support of the patient (e.g. unaccompanied patient with no collateral history). The high rate of 'unknown' responses from the referring doctors may also reflect their lack of appreciation of the importance of premorbid function as a factor in prognostication. The functioning in our study was a subjective assessment by the referring doctor, which may have been inconsistent and inaccurate.
The presence and severity of comorbidities have been consistently identified as factors affecting admission decisions. [13] [14] [15] 23] Malignancy, HIV, cardiac failure and PTB were associated with increased odds of refusal, while asthma was associated with lower odds. Malignancies and HIV positivity increased the chances of refusal more than twofold. The severity or staging of these conditions was not correlated with the admission decision. The increased chance of acceptance 
with asthma may relate to the reversibility of the condition and consequently a probable better prognosis.
Study limitations
Limitations with our study are noted. This was a retrospective study, and severity of illness, consistently identified as a factor in admission decisions, was not considered. In addition, other factors such as time of admission and number of beds at the time of the consult were not considered, as these fields have only been recently added to the data collection. The classification of patients as 'too sick' did not draw a distinction between patients deemed 'futile or non-beneficial' (i.e. those who would derive no benefit from ICU admission and are likely to die with or without intensive care) and triaged patients, where some degree of benefit, even if minimal, could be derived. Classification as per the Society of Critical Care Medicine prioritisation model may be more effective in truly distinguishing between the various groups. [21] Premorbid functioning, identified as the factor with the strongest association with refusal, was not objectively quantified and relied on the subjective assessment of the referring doctor.
Conclusions
A better understanding of factors affecting admission/refusal decisions in patients referred for ICU admission will allow for a more effective and appropriate referral process and a more rational utilisation of scarce ICU resources. We have a demonstrated a high refusal rate of more than one in three referrals and have identified age, intrahospital referral, poor premorbid functioning, and comorbidities of HIV, malignancy, cardiac failure and PTB as significant factors resulting in refusal of admission of patients to our ICU. A higher refusal rate of medical v. surgical referrals may illustrate a bias towards a perceived better outcome for surgical patients. In contrast, the lack of influence of race suggests the absence of racial bias. Further prospective studies are necessary to elucidate fully the impact of various other factors.
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